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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams  for  Phase  I 
Investigations.  Copies  of  these  guidelines  may  be  obtained  from  the 
Office  of  the  Chief  of  Engineers,  Washington,  D.C.  20314.  The  purpose  of 
a  Phase  I  investigation  is  to  expeditiously  identify  those  dams  which  may 
pose  hazards  to  human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual  inspections. 
Detailed  investigations,  testing  and  detailed  computational  evaluations 
are  beyond  the  scope  of  a  Phase  I  investigation;  however,  the 
investigation  is  intended  to  identify  the  need  for  more  detailed  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  inspection 
team.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  improving  the  stability  and  safety  of  the 
dam,  removes  the  normal  load  on  the  structure  and  may  obscure  certain 
conditions  which  might  otherwise  be  detectable  if  inspected  under  the 
normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions,  and  is 
evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the  present 
condition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam  at 
some  point  in  the  future .  Only  through  frequent  inspections  can  unsafe 
conditions  be  detected,  and  only  through  continued  care  and  maintenance 
can  these  conditions  be  prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the  established 
Guidelines,  the  spillway  design  flood  is  based  on  the  estimated  "Probable 
Maximum  Flood"  for  the  region  (greatest  reasonably  possible  storm  runoff), 
or  fractions  thereof.  The  spillway  design  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  determining  the  need 
for  more  detailed  hydrologic  and  hydraulic  studies,  considering  the  size 
of  the  dam,  its  general  condition  and  the  downstream  damage  potential. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  OAM  INSPECTION  PROGRAM 


Name  of  Oam: 
County  Located: 
State  Located: 
Stream: 
Coordinates: 


Date  of  Inspection: 


Newtown  Dam  (SCS  PA  621) 
Bucks  County 
Pennsylvania 
Newtown  Creek 
Latitude  40°  14.7' 
Longitude  74°  56.0' 

July  1,  1980 


^Newtown  Dam  is  owned  by  the  Neshaminy  Water  Re¬ 
sources  Authority  and  maintained  by  Bucks  County.  The  dam  and 
reservoir  are  used  as  a  flood  control  structure  for  the 
downstream  town  of  Newtown,  Pennsylvania.  The  impoundment  was 
designed  by  the  United  States  Department  of  Agriculture,  Soil 
Conservation  Service,  in  1976-77,  and  the  structure  was 
officially  completed  in  1980. 


The  dam  and  its  appurtenant  facilities  are  consid¬ 
ered  to  be  in  good  condition.  The  dam  is  classified  as  an 
"Intermediate"  size  structure  with  a  "High"  hazard  classifica¬ 
tion,  consistent  with  its  potential  in  the  event  of  failure 
for  extensive  property  damage  and  loss  of  life  downstream  of 
the  dam  and  in  Chalfont,  Pennsylvania. 


In  accordance  with  criteria  established  by  Federal 
(OCE)  Guidelines,  the  recommended  spillway  design  flood  for 
this  "Intermediate"  size  dam  and  "High"  hazard  classification 
is  the  Probable  Maximum  Flood  (PMF ) .  The  Soil  Conservation 
Service  designed  this  dam  as  a  Class  C  structure,  which  re¬ 
quires  that  the  spillway  systems  be  designed  to  pass  the  PMF. 

The  hydrologic  and  hydraulic  computations  presented 
in  Appendix  D  indicate  that  the  spillway  structures  are  cap¬ 
able  of  discharging  the  PMF  without  overtopping  the  embank¬ 
ment.  Therefore,  the  structure  is  considered  to  have  an 
"Adequate"  spillway  system. /\ 

It  is  recommended  that,  during  the  period  required 
for  establishment  of  Crownvetch,  the  embankment,  particularly 
the  downstream  berm,  be  periodically  checked  for  erosion 
damage. 


Neshaminy  Water  Resources  Authority  has  an  "Opera¬ 
tions  Manual"  specifying  agencies  responsible  for  operation 
and  maintenance  of  Neshaminy  Watershed  projects  completed  by 
1977.  The  manual  requires  updating  to  include  Newtown  Dam. 
The  Operations  Manual  refers  to  a  "Development,  Operation  and 
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Newtown  Dam  (SCS  PA  621),  NDS  LD  PA  01064 

Maintenance  Manual"  prepared  by  FCS  for  a  maintenance  inspec¬ 
tion  checklist,  which  should  be  used  to  insure  that  all  items 
are  periodically  inspected  and  maintained  in  the  best  possible 
condition.  It  is  recommended  that  these  procedures  provide 
[or  a  period  of  observation  during  and  following  impoundment 
of  significant  quantities  of  water  behind  the  embankment. 
These  observations  should  include  monitoiing  discharge  from 
the  embankment  drainage  system  and  looking  for  sources  of  un¬ 
controlled  seepage. 

A  warning  procedure  has  been  developed  and  approved 
by  the  Neshaminy  Water  Resources  Authority.  This  procedure 
indicates  that  the  structure  should  be  monitored  on  a  24  hour 
basis  when  the  severity  of  a  forecasted  storm  is  predicted  to 
oe  near,  at  or  above  the  design  capacity  of  the  structure. 
The  procedure  also  includes  emergency  telephone  numbers  and 
areas  downstream  of  the  dam  which  should  be  notified  in  the 
r‘vent  a  hazardous  condition  develops. 


I:  r  " 

;.o 

*♦  A  4.  I  .  * 


Mar y  F  .  bjfec k.,  P  . E . 

Pennsylvania  Registration  27447F. 
ivjodwa rd-CLyde  Consultants 


Date 


02744A* 


JoKn  VT  Frederick,  Jr.,  P.E, 
Maryland  Registration  7301 
WoraUtard-Clyde  Consultants 


APPROVED  BY: 


,  ^  -L  ... 

'  w.  peck 

■  ,  .HiJ' !  ,  Corps  ot  1  iij:  i  in  i'  rs 
i  ' ,  i  r  i  •  i  Eng  i  Tier  r 


/  / 

<9  V,  ffO 

1  i  | 

\  v>  ^  John  ll*-nr>  m 

FffdirMi.  Jh  X ^ 
73  ‘ 

b  !k/:> 

late  | 


fy/trr. 


w 


m 


TABLE  OP  CONTENTS 


PAGE 


Preface  i 

Assessment  and  Recommendations  ii 

Overview  Photograph  iv 

SECTION  1  -  PROJECT  INFORMATION 

1.1  General  1 

1.2  Description  of  Project  1 

1.3  Pertinent  Data  4 

SECTION  2  -  ENGINEERING  DATA 

2.1  Design  6 

2.2  Construction  6 

2.3  Operational  Data  6 

2.4  Evaluation  7 

SECTION  3  -  VISUAL  INSPECTION 

3.1  Findings  8 

3.2  Evaluation  9 

SECTION  4  -  OPERATIONAL  PROCEDURES 

4.1  Procedures  10 

4.2  Maintenance  of  the  Dam  10 

4.3  Maintenance  of  Operating  Facilities  10 

4.4  Warning  Systems  In  Effect  10 

4.5  Evaluation  11 

SECTION  5  -  HYDROLOGY/HYDRAULICS 

5.1  Evaluation  of  Features  12 

SECTION  6  -  STRUCTURAL  STABILITY 

6.1  Evaluation  of  Structural  Stability  14 

SECTION  7  -  ASSESSMENT/REMEDIAL  MEASURES 

7.1  Dam  Assessment  16 

7.2  Remedial  Measures  16 


APPENDI X 

A  Visual  Inspection 

B  Engineering  Data,  Design,  Construction 

and  Operation 
C  Photographs 

D  Hydrology/Hydraulics 

E  Plates 

F  Geology 


■-JuSitiisf.'i tlkt 


PHASE  I  INSPECTION  REPORT 
NATIONAL  OAM  INSPECTION  PROGRAM 
NEWTOWN  DAM 
(SCS  PA  621) 

NATIONAL  ID  NO.  PA  01064 
DER  NO.  9-178 

SECTION  1 

PROJECT  INFORMATION 


1. 1  General. 

a.  Authority.  The  Dam  Inspection  Act,  Public  Law  92- 
367,  authorized  the  Secretary  of  the  Army,  through  the  Corps 
of  Engineers,  to  initiate  a  program  of  inspection  of  dams 
throughout  the  United  States. 

b.  Purpose.  The  purpose  of  the  inspection  is  to 
determine  if  the  dam  constitutes  a  hazard  to  human  life  or 
property. 


1. 2  Description  of  Project. 

a.  Dam  and  Appurtenances.  Newtown  Dam  is  a  44  foot 
high  zoned  earth  embankment  about  8S0  feet  long,  with  an 
emergency  spillway  at  the  left  end  of  the  embankment.  The 
embankment  contains  an  impervious  core  constructed  over  a 
cutoff  trench  under  the  dam  center  line.  The  core  and  cutoff 
trench  are  composed  of  materials  classified  as  clayey  silts 
and  silty  gravels  (Zone  1),  and  are  encompassed  by  more 
permeable  materials  classified  as  silty  gravels  (Zone  2). 
Plate  5,  Appendix  E,  identifies  a  Zone  3,  which  is  a  12  inch 
thick  layer  of  topsoil  or  clayey  silt  over  the  entire 
downstream  face  and  above  the  riprap  on  the  upstream  face. 
The  upstream  design  slope  is  3H:1V  with  a  ten  foot  berm  at 
approximately  elevation  213.  The  downstream  design  slope  is 
2.5H:lV.  Surface  runoff  is  intercepted  by  a  berm  on  the 
downstream  face.  The  berm  has  a  positive  one  percent  slope  to 
the  right.  The  cutoff  trench  bottom  width  is  12  feet,  and 
upstream  and  downstream  slopes  are  2H:1V.  The  upstream  and 
downstream  slopes  of  the  relatively  impervious  Zone  1  core  are 
1H:1V.  The  embankment  crest  is  14  feet  wide  and  has  a  design 
settled  fill  elevation  of  239.6.  Both  the  upstream  and 
downstream  slopes  are  to  be  protected  with  Crownvetch,  and  the 
crest  is  protected  by  a  gravel  road. 


Embankment  seepage  is  controlled  by  a  trench  drain 
about  midway  between  the  dam  center  line  and  the  downstream 


toe.  The  trench  drain  is  connected  to  the  rock  gutter  at  the 
downstream  toe  o£  the  dam  by  a  blanket  drain.  Embankment 
seepage  in  the  vicinity  of  the  principal  spillway  is  to  be 
discharged  through  two  eight  inch  PVC  drain  pipes  which  outlet 
through  the  sidewalls  of  the  impact  basin.  Plan  and  cross-* 
section  views  of  the  dam  are  shown  on  Plates  2  through  7, 
Appendix  E,  and  embankment  drainage  details  are  shown  on  Plate 
8. 

The  principal  spillway  consists  of  a  concrete  drop 
inlet  riser,  240  feet  of  30  inch  diameter  reinforced  concrete, 
steel  cylinder  pressure  pipe,  with  nine  anti-seep  collars  and 
an  impact  basin  at  the  downstream  toe.  The  reservoir  drain 
located  at  the  base  of  the  riser  has  an  invert  elevation  of 
199.25,  and  the  elevation  of  the  riser  weirs  is  213.0.  The 
outlet  invert  and  impact  basin  end  sill  elevations  are  196.0. 

The  emergency  spillway  is  a  trapezoidal  channel  ex¬ 
cavated  through  rock  around  the  left  end  of  the  embankment. 
The  185  foot  wide  channel  has  side  slopes  of  3H:lV,  and  the  50 
foot  level  section  (crest)  is  at  elevation  231.9.  A  tributary 
to  Newtown  Creek  enters  the  emergency  spillway  upstream  of  the 
control  section  through  a  channel  excavated  in  rock.  Photo¬ 
graph  8,  Appendix  C. 

A  16  inch  reinforced  concrete  pressure  pipe  sanitary 
sewer  passes  beneath  the  dam  embankment,  as  shown  on  Plate  4, 
Appendix  E.  At  the  dam  center  line,  the  sanitary  sewer  is 
about  12  feet  below  the  surface  of  the  bedrock  and  about  10.5 
feet  below  the  dam  cutoff  trench.  Four  anti-seep  collars  have 
been  constructed  upstream  of  the  dam  center  line  around  the 
sewer.  A  12  to  16  foot  thick  concrete  curtain  wall  was  in¬ 
stalled  beneath  the  dam  cutoff  trench  around  the  pipe.  The 
sewer  trench  was  backfilled  with  Zone  1  materials  upstream  of 
the  center  line  and  with  Zone  2  materials  downstream  of  the 
center  line. 

b.  Location.  The  dam  is  located  on  Newtown  Creek,  a 
tributary  to  the  Neshaminy  Creek  in  Newtown  Township,  Bucks 
County,  Pennsylvania.  The  dam  is  located  1.1  miles  north  of 
the  center  of  Newtown,  Pennsylvania,  and  is  located  on  the 
USGS  Quadrangle  entitled  "Langhorne,  Pennsylvania",  at  coor¬ 
dinates  N  40°  14.7'  W  74°  56.0*.  A  regional  location  plan  of 
Newtown  Oam  is  included  as  Plate  1,  Appendix  E. 

c.  Size  Classification.  The  dam  is  classified  as  an 
"Intermediate”  size  dam  by  virtue  of  its  44  foot  height  and 
1,420  acre-foot  total  storage  capacity. 

d.  Hazard  Classification.  A  "High"  hazard  classifica¬ 
tion  is  assigned  consistent  with  the  potential  for  extensive 


property  damage  and  loss  of  life  along  Newtown  Creek  down¬ 
stream  of  the  dam. 

e.  Ownc r sh i  p.  Newtown  Dam  is  owned  by  the  Neshaminy 
Water  Resources  Authority.  All  cor respondence  should  be  sent 
to  Mr.  William  Taylor,  Neshaminy  Water  Resources  Authority, 
Post  Office  Box  6,  Cross  Keys  Office  Center,  4259  Swamp  Rood, 
Doylestown,  Pennsylvania  1890.1  . 

f.  Purpose  of  Dam.  The  purpose  of  this  dam  is  flood 
control.  The  structure  is  one  of  ten  dams  in  the  Neshaminy 
Creek  Watershed  that  are  scheduled  for  construction  with  the 
assistance  of  the  United  States  Department  of  Agriculture, 
Soil  Conservation  Service  (SCS).  This  is  the  eighth  project 
of  the  series. 

9-  Design  and  Construction  History.  The  original  work 
plan  was  developed  by  the  SCS  in  the  late  1960's  for  the  ten 
flood  control  sites  in  the  Neshaminy  Creek  Watershed.  The 
final  design  for  this  dam  was  prepared  by  SCS  in  1976  and 
1977,  with  the  final  design  drawings  being  completed  in  1977. 
The  application  to  construct  a  flood  control  dam  and  reservoir 
was  submitted  July  21,  1977.  The  Report  Upon  the  Application 
was  prepared  by  the  State  of  Pennsylvania  on  September  28, 
1977.  The  project  was  approved  by  the  Delaware  River  Basin 
Commission  on  September  28,  1977,  and  the  permit  was  issued  on 
October  3  ,  1  977.  On  July  1  3,  1  978,  the  contractor,  Riebe 
Construction  Company,  was  given  notice  to  proceed. 

The  design  drawings  for  the  sanitary  sewer  under  the 
dam  are  dated  June  30,  1978.  On  July  20,  1978,  the  engineer 
for  the  Newtown  Sewer  Authority  requested  that  permission  for 
construction  of  the  sewer  under  the  dam  be  added  to  the  da;- 
construction  permit.  On  August  14,  the  state  gave  permission 
for  the  sewer  to  be  constructed  under  the  dam. 

In  October  1978,  the  impact  basin  footers  and  floor 
slab  were  removed  and  replaced  as  a  result  of  low  concrete 
strength.  Work  on  the  sewer  line  in  the  right  abutment  began 
November  29,  1978,  after  work  on  the  darn  had  shut  down  for  th“ 
winter.  The  embankment  was  completed  by  November  19',9,  and 
the  SCS  final  inspection  was  held  on  July  2,  1980. 

h.  Normal  Operating  Procedures.  Reservoir  outflow  i' 
controlled  by  the  principal  and  emergency  spillways.  Unde: 
normal  conditions,  the  pond  drain  gate  is  closed  and  wate: 
flows  through  the  principal  spillwiiy  over  the  weirs.  Excess 
water  is  stored  to  elevation  231,9,  the  emergency  spillway 
crest.  Water  is  discharged  through  the  emergency  spillway  at 
the  left  abutment  only  during  storms  with  recurrence  iu.i  i 

of  once  in  100  years  or  won-. 


1. 3  Pertinent  Data 


A  summary  of  pertinent  data  for  Newtown  Dam  is  pre¬ 
sented  as  follows. 

a.  Drainage  Area  (square  miles)  3.0 

b.  Discharge  at  Dam  Site  (cfs) 

Maximum  Known  Flood  at  Dam  Site  Unknown 
Design  High  Water  2,092 

At  Top  of  Dam  (design)  10,967 

c.  Elevation  (feet  above  MSL) 

Top  of  Dam  (design) 

(existing) 

Design  High  Water 
Emergency  Spillway  Crest 
Principal  Spillway 
Weir  Crest 

Pond  Drain  Inlet  Invert 
Outlet  Invert 
Downstream  Toe 


d.  Reservoir  (feet) 

Length  at  Normal  Pool  1,600 

Length  at  Maximum  Pool  4,000 

e.  Storage  (acre-feet) 

Normal  Pool  56 

To  Top  of  Dam  1,420 

f.  Reservoir  Surface  Area  (acres) 

Sediment  Pool  11 

Design  High  Water  82 


Zoned  earth  embank¬ 
ment 

87,600  cubic  yards 
850  feet 
44  feet 
14  feet 

3H:1V 
2. 5H:1V 

Trench  beneath  dam 
center  line 
None 


g.  Dam  Data 
Type 

Volume 

Length 

Maximum  Height 
Top  Width 
Side  Slopes 
Upstream  (design) 
Downstream  (design) 
Cutoff 


239.6 
240.4 

234.7 
231.9 

213.0 

199.25 

196.0 

202.2 


Grout  Curtain 


Principal  Spillway 
Type 


Concrete  drop  inlet 
riser  with  30  inch 
conduit 

Reservoir  Drain  Intake  at  base  of 

riser 

Elevation 

Weirs  213.0 

Pond  Drain  Inlet  Invert  199.25 

Conduit  Outlet  Invert  196.0 

Energy  Dissipator  Concrete  impact  ba¬ 

sin  at  downstream 
toe 


Emergency  Spillway 

Type  Trapezoidal  channel 

excavated  through 
rock 

Width  185  feet 

Side  Slopes  3H:1V 


SECTION  2 
ENGINEERING  DATA 


2. 1  Design. 

a.  Data  Available.  A  summary  of  the  available  engi¬ 
neering  data  on  Newtown  Dam  (SCS  PA  621)  is  attached  as 
Appendix  B.  Engineering  data  available  for  review  are 
contained  in  a  several  hundred  page  design  folder  and  a  35 
page  set  of  design  drawings.  As-built  drawings  are  in  the 
process  of  being  prepared  by  the  Soil  Conservation  Service 
(SCS)  project  engineer,  and  were  available  for  review.  The 
design  folder  and  plans  are  located  in  SCS  files,  and  as-built 
drawings  are  to  be  located  in  the  Department  of  Environmental 
Resources'  (DER)  and  the  Owner's  files.  All  of  these  records 
were  prepared  by  the  United  States  Department  of  Agriculture, 
Soil  Conservation  Service.  Additional  information  was  ob¬ 
tained  from  miscellaneous  letters,  correspondence  and  monthly 
construction  reports  in  DER  files. 

b.  Design  Features.  The  principal  design  features  of 
Newtown  Dam  are  illustrated  on  the  plans  and  profiles  enclosed 
in  Appendix  E  as  Plates  2  through  13.  A  detailed  description 
of  the  design  features  is  also  presented  in  Section  1.2, 
paragraph  a,  and  pertinent  data  relative  to  the  structure  are 
presented  in  Section  1.3.  In  addition  to  the  plans  of  the 
dam.  Plates  14  and  16  are  enclosed  to  show  the  locations  of 
the  test  borings  and  the  results  of  typical  compaction  tests 
performed  as  part  of  the  design.  Typical  test  boring  logs  are 
shown  on  Plate  15. 


2. 2  Construction. 

Construction  history  is  presented  in  Section  1.2, 
paragraph  g.  Summary  construction  records  are  located  in  DER 
files.  Complete  construction  records  are  located  in  SCS  files 
and  were  reviewed  for  this  investigation. 


2.3  Operational  Data. 

There  are  no  operational  records  maintained.  There 
are  no  minimum  flow  requirements  for  the  downstream  channel. 
There  are  no  water  level  measurements  or  rainfall  records 
maintained  within  the  watershed,  although  the  Neshaminy  Water 
Resources  Authority  maintains  a  rain  gauge  at  their  office  in 
Cross  Keys,  Doylestown,  Pennsylvania. 


2.4  Evaluation. 


a.  Availability.  All  engineering  data  evaluated  and 
reproduced  for  this  report  were  provided  by  either  DER  or  SCS, 
and  were  supplemented  by  conversations  and  data  obtained  from 
representatives  of  the  Neshaminy  Water  Resources  Authority. 

b.  Adequacy.  Data  included  in  state  files,  supple¬ 
mented  with  data  obtained  from  the  Neshaminy  Water  Resources 
Authority  and  information  received  from  state  and  authority 
representatives,  are  considered  adequate  to  evaluate  the  dam 
and  appurtenant  structures. 

c.  Validity.  There  is  no  reason  to  question  the  valid¬ 
ity  of  these  data. 


SECTION  3 
VISOAL  INSPECTION 


3. 1  Findings. 

a.  General.  Observations  and  comments  of  the  field  in¬ 
spection  team  are  contained  in  the  checklist  enclosed  herein 
as  Appendix  A,  and  are  summarized  and  evaluated  as  follows. 
In  general,  the  dam  and  its  appurtenant  structures  are 
considered  to  be  in  good  condition.  At  the  time  of  the 
inspection,  the  pond  drain  gate  was  open  and  stream  flow  was 
passing  through  the  riser  of  the  principal  spillway. 

b.  Dam.  The  vegetation  cover  on  the  upstream  and  down¬ 
stream  faces  is  in  fair  condition.  Very  little  Crownvetch  is 
in  evidence.  The  embankment  was  dormant  seeded  in  the  fall 
and  reseeded  again  this  spring.  It  will  be  another  year  be¬ 
fore  Crownvetch  becomes  abundant.  Little  or  no  damage  to  the 
embankment  has  occurred  during  the  period  of  vegetation  estab¬ 
lishment.  The  crest  is  protected  by  a  gravel  road,  Photograph 
2,  which  is  uniform  with  no  vehicle  ruts  or  depressions. 

The  vertical  and  horizontal  alignments  were  checked 
and  found  to  be  satisfactory.  The  vertical  alignment  is  shown 
on  Sheet  SB,  Appendix  A.  Junctions  between  the  embankment  and 
abutment  and  the  embankment  and  spillway  were  judged  to  be  in 
good  condition,  with  no  erosion  or  deterioration  noted.  In 
addition  to  the  rock  gutter  at  the  downstream  toe,  a  rock 
gutter  was  added  to  the  right  upstream  toe  above  the  normal 
pool  level,  and  rock  spoil  was  placed  at  the  left  upstream 
toe.  No  seepage  was  observed  beyond  the  dam  toe  or 
discharging  from  embankment  drain  outlets  through  the  impact 
basin  sidewalls.  No  water  was  impounded  in  the  reservoir, 
however.  A  ten  foot  wide  berm,  540  feet  long  with  a  one 
percent  slope,  intercepts  surface  runoff  from  the  downstream 
face  of  the  dam  and  conducts  it  to  a  rock  gutter  along  the  toe. 
While  no  erosion  was  noted  at  the  intersection  of  the  berm  and 
the  downstream  slope,  the  potential  for  erosion  exists, 
particularly  before  the  vegetation  becomes  well  established. 
It  is  recommended  that  this  area  be  inspected  frequently  for 
gullying. 

c.  Appurtenant  Structures. 

1.  Principal  Spillway.  As  shown  on  the  plates,  the 
riser  is  located  at  the  upstream  toe  of  the  embankment.  The 
exposed  portions  of  the  riser  were  inspected  and  evaluated  to 
be  in  good  condition  with  no  signs  of  concrete  deterioration, 
spalling  or  other  structural  deficiency  or  defects.  Photograph 


4.  An  angle  in  the  low  stage  trash  rack  is  slightly  bent.  The 
impact  basin  at  the  downstream  toe  was  inspected  and  found  to 
be  in  good  condition.  Photograph  5,  with  no  cracking  or 
spalling  of  the  concrete  or  erosion  adjacent  to  the  structure. 
The  embankment  drains  outlet  through  the  walls  of  the  impact 
basin  and  were  dry.  The  downstream  channel  was  also  inspected 
and  found  to  be  in  good  condition,  with  no  significant  erosion 
or  deterioration. 

2.  Emergency  Spillway.  The  emergency  spillway  at 
the  left  abutment  was  inspected and  found  to  be  in  good  con¬ 
dition,  Photographs  6  and  7.  The  emergency  spillway  was 
recently  seeded  and  mulched.  A  tributary  to  Newtown  Creek 
enters  the  emergency  spillway  upstream  of  the  control  section. 
Photograph  8.  The  stream  was  dry  at  the  time  of  the 
inspection. 

d.  Reservoir.  At  the  time  of  the  inspection,  no  water 
was  impounded  behind  the  embankment.  The  pond  drain  was  open, 
permitting  base  flow  to  pass  through  the  principal  spillway. 
The  reservoir  slope  in  the  vicinity  of  the  right  end  of  the 
dam  has  recently  been  seeded  and  mulched.  No  debris  or  sedi¬ 
ment  was  noted  in  the  vicinity  of  the  riser. 

e.  Downstream  Conditions.  Newtown  Creek  downstream  of 
the  dam  is  about  14  feet  wide  with  steep  banks  about  4  feet 
high.  The  left  channel  bank  and  flood  plain  is  wooded  with 
underbrush.  The  right  channel  bank  is  brush  covered.  A  pri¬ 
vate  road  parallels  the  stream  on  the  right  bank.  About  1000 
feet  downstream  of  the  dam,  Newtown  Creek  flows  under  State 
Route  532  (Dolington  Road)  through  a  26  foot  by  8.5  foot  open¬ 
ing.  About  2500  feet  further  downstream  Newtown  Creek  enters 
the  Borough  of  Newtown.  In  the  next  0.6  mile  are  many  homes 
and  businesses  subject  to  damage  in  the  event  of  failure  of 
Newtown  Dam.  About  2.8  miles  downstream  of  the  dam,  Newtown 
Creek  enters  Nashaminy  Creek.  A  "High"  hazard  classification 
is  justified  for  this  dam. 


3.2  Evaluation. 

Inspection  of  the  dam  and  appurtenant  facilities 
disclosed  no  evidence  of  apparent  past  or  present  movement 
that  would  indicate  existing  instability  of  the  dam,  principal 
spillway  or  emergency  spillway.  The  exposed  portions  of  the 
riser  and  impact  basin  were  inspected,  and  the  principal 
spillway  is  judged  to  be  in  good  condition.  The  emergency 
spillway  is  also  considered  to  be  in  good  condition.  The  em¬ 
bankment  is  considered  to  be  in  good  condition,  although  the 
vegetative  cover  is  not  firmly  established.  The  overall  con¬ 
dition  of  the  dam  is  considered  to  be  good. 


SECTION  4 

OPERATIONAL  PROCEDURES 


4. 1  Procedures. 

Operational  procedures  are  discussed  in  some  detail 
in  Section  1.2.  Operation  of  the  dam  does  not  require  a  dam 
tender.  Under  normal  conditions  the  pond  drain  is  closed  and 
flow  discharges  over  the  riser  weirs  and  through  the  30  inch 
conduit  at  the  base  of  the  embankment.  Additional  excess 
water  is  then  stored  and  discharged  over  the  crest  of  the 
emergency  spillway.  There  have  been  no  large  storms  since  the 
embankment  was  completed,  and  water  has  never  flowed  over  the 
emergency  spillway.  Written  operation  and  maintenance  proce¬ 
dures  used  by  the  Neshaminy  Water  Resources  Authority  are 
contained  in  "State  of  Pennsylvania  Watersheds  and  Resource 
Conservation  and  Development  Operation  and  Maintenance  Hand¬ 
book  for  Projects  Installed  with  Assistance  from  the  Soil 
Conservation  service”,  and  specific  procedures  for  each  site 
are  contained  in  the  "Operations  Manual"  prepared  by  William 
G.  Major  Associates,  Inc.,  June  1977. 


4.2  Maintenance  of  the  Dam. 


The  dam  is  maintained  by  Bucks  County  personnel  who 
periodically  check  the  embankment,  mow  the  grass  and  remove 
woody  vegetation.  As  owner  of  the  dam,  Neshaminy  Water 
Resources  Authority  monitors  the  maintenance  performed  and 
assists  if  possible. 


4.3  Maintenance  of  Operating  Facilities. 

Maintenance  of  these  facilities  includes  cleaning 
debris  from  the  trash  racks,  lubricating  the  gate  hoist  and 
checking  the  structural  integrity  of  the  principal  spillway 
system. 


4.4  Warning  Systems  In  Effect. 

A  draft  warning  procedure,  dated  January  1980,  has 
been  prepared  by  the  local  Civil  Defense  office.  The  draft 
was  submitted  to  both  the  Neshaminy  Water  Resources  Authority 
and  the  Pennsylvania  Emergency  Management  Agency  in  Harrisburg 
for  review.  The  warning  procedures  have  been  approved  by  the 
Neshaminy  Water  Resources  Authority. 


4.5  Evaluation. 

It  is  judged  that  the  current  operating  procedure, 
which  does  not  require  a  dam  tender,  is  a  realistic  means  of 
operating  the  relatively  simple  control  facilities  at  Newtown 
Dam. 

The  "Operations  Manual"  prepared  by  William  G. 
Major  Associates,  Inc. ,  summarizes  the  control  features  and 
the  responsible  agency  for  operation  and  maintenance  of  each 
project  constructed  by  1977  within  the  Neshaminy  Watershed. 
Although  the  operational  philosophy  for  a  single-purpose  flood 
control  structure  is  contained  in  the  manual,  a  "fact  sheet" 
pertaining  to  Newtown  Dam  is  required.  It  is  important  that 
individuals  responsible  for  the  maintenance  and  operation  of 
Newtown  Dam  are  aware  of  the  written  procedures  to  insure  that 
all  items  are  carefully  inspected  and  maintained  on  a  periodic 
basis. 


SECTION  5 

HYDROLOGY/HYDRAULI CS 


5. 1  Evaluation  of  Features. 


a.  Design  Data.  The  complete  folder  of  design  calcula¬ 
tions  was  reviewed,  and  portions  of  this  folder  are  presented 
in  Appendix  D. 

The  watershed  is  about  2.7  miles  long  and  averages 
about  1.2  miles  wide,  having  a  total  area  of  approximately  3.0 
square  miles.  Elevations  range  from  380  in  the  upper  reaches 
of  the  watershed  .to  about  213,  the  normal  pool  elevation.  The 
watershed  is  predominantly  open/farmland,  with  less  than  15 
percent  residential  development.  Residential  development  can 
be  expected  to  progress  rapidly  within  the  watershed,  however. 

In  accordance  with  criteria  established  by  Federal 
(OCE)  Guidelines,  the  recommended  spillway  design  flood  for 
this  "Intermediate"  size  dam  and  "High"  hazard  classification 
is  the  Probable  Maximum  Flood  (PMF).  The  Soil  Conservation 
Service  designed  this  dam  as  a  Class  C  structure,  which  re¬ 
quires  that  the  spillway  systems  be  designed  to  pass  the  PMF. 

b.  Experience  Data.  There  are  no  records  of  reservoir 
levels  kept  for  this  dam.  Rainfall  is  measured  and  records 
are  kept  at  the  Neshaminy  Water  Resources  Authority's  office 
in  Cross  Keys,  Doylestown,  Pennsylvania.  There  are  no  esti¬ 
mates  or  records  of  previous  high  water  levels. 

c.  Visual  Observations.  On  the  date  of  the  inspection, 
there  were  no  conditions  observed  that  would  indicate  a  re¬ 
duced  spillway  capacity  during  an  extreme  event.  Observations 
regarding  the  condition  of  the  downstream  channel,  spillways 
and  reservoir  are  located  in  Appendix  A  and  are  discussed  in 
greater  detail  in  Section  3. 

d.  Overtopping  Potential.  The  dam  was  designed  to  pass 
the  PMF  without  overtopping.  The  PMF  inflow  hydrograph  and 
flood  routing  were  done  according  to  procedures  in  the  SCS 
National  Engineering  Handbook.  The  flood  routing  was  origi¬ 
nally  done  by  a  graphical  procedure.  Subsequently,  the  flood 
routing  was  checked  by  the  SCS  computer  program,  TR-20,  the 
results  of  which  are  included  in  Appendix  D.  The  peak  PMF  in¬ 
flow  value  computed  by  TR-20  is  14,853  cfs,  and  the  combined 
principal  and  emergency  spillway  capacities  of  the  reservoir 
at  the  top  of  the  dam  are  10,967  cfs.  The  TR-20  computer 
routing  indicates  a  maximum  reservoir  level  of  239.6  feet,  the 
design  top  of  dam.  As  the  spillway  systems  for  this  dam  pass 


the  PMF  without  overtopping  the  embankment,  they  are  consid¬ 
ered  to  be  "Adequate". 

e.  Downstream  Conditions.  Immediately  downstream  of 
the  dam  is  a  farm.  The  barn,  which  is  shown  on  Plate  3, 
Appendix  E,  and  the  farm  house  would  be  damaged  in  the  event 
of  a  dam  failure.  About  1,000  feet  downstream  of  the  dam 
Newtown  Creek  flows  under  State  Route  532,  through  a  26  foot 
by  8.5  foot  bridge  opening.  Immediately  downstream  of  the 
bridge  are  two  houses,  and  2,400  feet  downstream  of  the  dam 
Newtown  Creek  enters  the  Borough  of  Newtown,  where  there  are 
many  more  homes  and  businesses  subject  to  flooding  and  damage 
in  the  event  of  failure  of  the  dam.  Therefore,  a  "High" 
hazard  classification  is  justified  for  this  structure. 


SECTION  6 

STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability. 

a.  Visual  Observations.  Visual  observations  detected 
no  evidence  of  existing  or  pending  embankment  instability. 
Upstream  and  downstream  slopes  appear  stable,  with  no  surfi- 
cial  slides  or  significant  erosion.  Both  the  upstream  and 
downstream  slopes  were  seeded  with  mixtures  containing  Crown- 
vetch,  which  will  require  another  year  to  become  well 
established.  There  are  no  exterior  signs  or  other  evidence  to 
indicate  that  the  internal  drainage  systems  were  not  operating 
properly.  It  is  noted,  however,  that  during  this  inspection 
the  reservoir  was  empty,  the  embankment  was  not  retaining  a 
head  of  water,  and  the  performance  of  the  internal  drainage 
system  could  not  be  evaluated. 

Exposed  portions  of  the  principal  spillway  were  in¬ 
spected  and  judged  to  be  in  good  condition. 

b.  Design  and  Construction  Data.  Design  documentation 
is  very  complete  as  a  several  hundred  page  design  folder  pre¬ 
pared  by  the  Soil  Conservation  Service  (SCS)  was  available  and 
reviewed  for  this  investigation.  Data  included  in  these  files 
are  a  foundation  report  containing  permeability  test  results, 
shear  strength  test  results  and  a  stability  analysis,  struc¬ 
tural  calculations  for  the  principal  spillway  and  a  complete 
set  of  hydrologic/hydraulic  calculations.  Portions  of  the 
Hydrology /Hydraulics  section  are  presented  in  Appendix  D. 
Principal  features  of  this  structure  are  presented  in  the 
drawings  located  in  Appendix  E. 

A  stability  analysis  of  the  embankment  was  performed 
by  SCS  using  the  ICES-LEASE  computer  program.  Soil  strength 
parameters  were  based  on  two  consolidated-undrained  triaxial 
compression  test  series  conducted  on  compacted  Zone  1  material 
and  one  series  on  compacted  Zone  2  material.  The  foundation 
materials  were  assumed  to  have  sufficient  strength  to  prevent 
potential  failure  arcs  from  passing  through  the  foundation. 
The  shear  strength  parameters  adopted  for  design  were  reviewed 
and  judged  to  be  conservative,  based  on  the  test  results. 
Stability  analyses  using  the  Swedish  circle  method  resulted  in 
the  following  minimum  factors  of  safety: 

Slope  Condition  Minimum  Factor  of  Safety 

Upstream  Rapid  Drawdown  1.57 

Downstream  Steady  Seepage  1.86 
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The  recommended  allowable  factors  of  safety  for  these 
conditions,  in  accordance  with  Corps  of  Engineers  EM  1110-2- 
1902,  are  1.2  and  1.5,  respectively.  Therefore,  it  is 
concluded  that  the  stability  of  the  embankment  is  adequate. 

c.  Operating  Records.  There  are  no  operational  records 
for  this  structure. 

d.  Post-Construction  Changes.  There  are  no  reports  nor 
is  there  any  evidence  that  modifications  were  made  to  this 
dam. 

e.  Seismic  Stability.  The  dam  is  located  in  Seismic 
Zone  1.  Normally  it  can  be  considered  that  if  a  dam  in  this 
zone  is  stable  under  static  loading  conditions,  it  can  be  as¬ 
sumed  safe  for  any  expected  earthquake  conditions.  As  the 
stability  analysis  resulted  in  a  minimum  factor  of  safety  of 
1.57  during  rapid  drawdown,  the  most  critical  loading  condi¬ 
tion,  it  can  be  assumed  that  seismic  stability  requirements 
are  satisfied. 


SECTION  7 

ASSESSMENT/REMEDIAL  MEASURES 


7.1  Dam  Assessment. 


a.  Evaluation.  Visual  inspection  and  review  of  design 
and  construction  documentation  indicate  that  the  dam  and  ap¬ 
purtenant  structures  of  Newtown  Dam  are  in  good  condition. 

In  accordance  with  criteria  established  by  Federal 
(OCE)  Guidelines,  the  recommended  spillway  design  flood  for 
this  intermediate  size  dam  and  "High"  hazard  classification  is 
the  Probable  Maximum  Flood  (PMF).  The  Soil  Conservation  Ser¬ 
vice  designed  this  dam  as  a  Class  C  structure,  which  requires 
that  the  spillway  systems  be  designed  to  pass  the  PMF. 

The  hydrologic  and  hydraulic  computations  presented 
in  Appendix  D  indicate  that  the  spillway  structures  are 
capable  of  discharging  the  PMF  without  overtopping  the  embank¬ 
ment.  Therefore,  the  structure  is  considered  to  have  an 
"Adequate"  spillway  system. 

b.  Adequacy  of  Information.  The  information  available 
for  this  investigation  was  adequate  to  evaluate  the  structural 
and  hydraulic  aspects  of  the  dam. 

c.  Urgency.  It  is  recommended  that  the  suggestions 
presented  in  Section  7.2  be  implemented  as  specified. 


7.2  Remedial  Measures. 


a.  Facilities.  It  is  recommended  that,  during  the 
period  required  for  establishment  of  Crownvetch,  the  embank¬ 
ment,  particularly  the  downstream  berm,  be  periodically 
checked  for  erosion  damage. 

b.  Operation  and  Maintenance  Procedures.  Neshaminy 
Water  Resources  Authority  has  an  "Operations  Manual"  specify¬ 
ing  agencies  responsible  for  operation  and  maintenance  of 
Neshaminy  Watershed  projects  completed  by  1977.  The  manual 
requires  updating  to  include  Newtown  Dam.  The  Operations 
Manual  refers  to  a  "Development,  Operation  and  Maintenance 
Manual"  prepared  by  SCS  for  a  maintenance  inspection  check¬ 
list,  which  should  be  used  to  insure  that  all  items  are 
periodically  inspected  and  maintained  in  the  best  possible 
condition.  It  is  recommended  that  these  procedures  provide 
for  a  period  of  observation  during  and  following  impoundment 
of  significant  quantities  of  water  behind  the  embankment. 


These  observations  should  include  monitoring  discharge  from 
the  embankment  drainage  system  and  looking  for  sources  of 
uncontrolled  seepage. 

A  warning  procedure  has  been  developed  and  approved 
by  the  Keshaminy  Water  Resources  Authority.  This  procedure 
indicates  that  the  structure  should  be  monitored  on  a  24  hour 
basis  when  the  severity  of  a  forecasted  storm  is  predicted  to 
be  near,  at  or  above  the  design  capacity  of  the  structure. 
The  procedure  also  includes  emergency  telephone  numbers  and 
areas  downstream  of  the  dam  which  should  be  notified  in  the 
event  a  hazardous  condition  develops. 
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SPILLWAY  PLAN 


APPENDIX 


INTERMITTENT  STREAM  ENTERS  EMERGENCY 
SPILLWAY  UPSTREAM  OF  CONTROL  SECTION. 


PHOTOGRAPH  NO 


PHOTOGRAPH  NO.  10 


APPENDIX 
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MAXIMUM  NON-OAMAGING  DISCHARGE: 


Not  determined. 


DRAINAGE  AREA: ^ ) 


HYDROLOGIC  AND  HYDRAULIC 
BASE  DATA 


3.04  square  miles. 


PROBABLE  MAXIMUM  PRECIPITATION  (PMP) 
USED  IN  DESIGN:  0) 


HYDROGRAPH  PARAMETERS:^) 


25.5  inches. 


Runoff  Curve  Number _ 

Time  of  Concentration 


SPILLWAY  CAPACITY  AT  MAXIMUM 
WATER  LEVEL:  (U 


1.84  hour 


10,967  afs 
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Newtown  Dam 
(SCS  PA  621) 
Hydrology /Hydraulics 


Classification  (Ref .-Recommended  Guidelines  for  Safety 

Inspection  of  Dams) 

1.  The  hazard  potential  is  rated  as  "High"  as  there 
would  be  loss  of  life  if  the  dam  failed. 

2.  The  size  classification  is  "Intermediate"  based 
1420  Acre-Feet  total  storage  capacity  and  44 
feet  height. 

3.  The  spillway  design  flood ,  based  on  size  and 
hazard  classification,  is  the  Probable  Maximum 
Flood  (PMF) . 

Hydrologic/Hydraulic  Analysis 

The  complete  H  &  H  design  folder  was  available 
for  review.  The  PMF  inflow  hydrograph  was  determined 
according  to  procedures  in  the  SCS  National  Engineering 
Handbook,  Section  4  (NEH-4) .  The  routing  was  done  according 
to  procedures  in  NEH-5  (1968,  was  not  available  for  review) 
and,  later,  checked  by  SCS  computer  program,  TR-20.  The 
computer  routing  indicates  a  higher  maximum  water  elevation 
than  the  original  flood  routing.  As  land  rights  were 
obtained  before  the  computer  routing,  it  was  decided  to 
increase  the  emergency  spillway  width  to  stay  within  the 
acquired  land  rights. 

Orignial  design  parameters  were  checked  against 
current  information  and/or  criteria.  The  drainage  area  of 
3.04  square  miles  is  verified  by  current  USGS  maps. 

Calculations  for  the  PMF  inflow  hydrograph  were 
based  on  a  6-hour  rainfall  of  25.5  inches  and  a  Runoff 
Curve  Number  of  81.  Rainfall  criteria  established  for 
this  investigation  by  the  Corps  of  Engineers  indicate  a 
26.6  inch  rainfall  (Ref .-Hydrometerological  Report  No.  33) 
and  the  use  of  Hop  Brook  factor,  a  point  rainfall  reduction 
factor.  For  a  watershed  of  this  size,  the  point  rainfall 


1 
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is  reduced  by  20% ,  to  21.2  inches.  Thus,  the  design 
rainfall  is  conservative  compared  to  Corps  of  Engineers 
criteria.  The  Runoff  Curve  Number  81  (CN  81)  is  based  on 
the  hydroglogic  soil  group  classification  and  expected 
future  land  use  within  the  watershed.  The  future  land 
use  was  based  on  projections  of  the  Bucks  and  Montgomery 
Planning  Commission  to  year  2010.  Projected  land  use 
includes  open,  3.5%;  wooded,  9.5%;  and  residential  and 
commercial  87.0%.  The  estimated  current  developed  areas 
are  less  than  10%  from  the  1973  USGS  map.  The  estimated 
future  conditions  are  judged  adequate. 

The  elevation-storage  data  was  checked  and 
found  adequate.  The  emergency  spillway  discharge  was 
checked  according  to  current  SCS  criteria,  TR-39.  The 
maximum  emergency  spillway  discharge  was  estimated  as  10,852 
cfs  (see  sheet  5) ,  about  the  same  as  emergency  spillway 
discharge  used  in  the  SCS  computer  routing. 

The  spillway  is  rated  as  "Adequate"  as  the 
spillways  will  pass  the  PMP  without  overtopping  the  embankment 
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CONSTRUCTION  NOTES 


I.  For  Em  So  mtio«  m«  sht  6  .  for  profilo 

see  »N.  24  . 

2  1  Dom  •  t  Cutoff  Trench 

9.  Junk  Pilot  within  construction  limits  shall 
bo  disposed  of  in  spoil  area 

4.  Filter  Dorns,  Stream  Crossings  and  Sediment 
Botins  will  be  located  os  directed  by  the 
Engineet  (details  slit.  5  ) 


5.  Diversions,  final  line  ond  grode  will  be 
determined  by  the  Engineer,  (details  sht.  5  ) 

6.  Borrow  Area  sideslopes  shall  be  no  steeper  than  3  =  1. 

7.  Spoil  Area  shall  be  cleared  prior  to  use  ond 
spoil  shod  be  graded  for  drainoge. 


6.  Clearing  A  Grubbing  required  in  structure 

area,  borrow  area  ond  upstream  of  dam  below  elev. 
213  0  will  be  as  directed  by  the  Engineer. 

ft  For  1  Dom  Loyout  see  sht.  3  . 

10.  Ingress  6  Egress,  Fmol  line  ond  grode  will  be 
determined  by  the  Engineer 

It.  AH  fences  B  buildings  within  construction  limits 
shall  be  removed  A  disposed  of  in  spoil  orea. 


-  Ingress  ft  Egrets 


/  0  0b 


Other  Buildings 


*  *  *  *  *  *  Private  Lone 


Electric  B^r  Telephone  Line 


Sediment  Pod  I,  El  213  0 
Design  High  Woter,  El  234.7 
Construction  Limits 
Borrow  Aree  Limits 
Ssdimsnt  Basin 
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BUCKS  COUNTY,  PENNSYLVANIA 

PLAN  OF  STORAGE  AREA 
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CONSTRUCTION  NOTES 
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CONSTRUCTION  NOTES 
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CKATCl.  1ILTY,  Ml,  VIA.  SHALE 
1MAU.  MUM,  HARDNESS-!,  NED 

SATSTONE.  SMALT.  RED.  MADDMES1-)  TO  4 .  VERTICAL  1  ANCULAR  TRAC 
TURKS  TO  12.7*.  CL  SEAMS  AT  11. $  &  »1.7* 

SATSTOMl,  SHALT.  RED  A  CRT  MOTTLED.  ME8  .  TO  THICK  DCOOED.  DENSE, 
CROSSDEDDED,  MCA.  JOINT  AT  14. •'  A  19.4*  WITH  STAMS.  HIATT  TRAC- 
TIM  INC  f«OM  19.4*29.1*.  CRT,  THM  DEDDED  PROM  22.3*22.7*.  FROM 
II. 7-24. 7*  CAT  C  DANDER  WITH  SOME  RED  SHALE.  *QR-S7  PERCENT 
SILTS  Tom,  SHALT.  THICK  DEDDED,  DENSE.  MARRNCSS-4  W  |TH  IT.  CRY 
WSTRUSIONS.  (ARC ILL  IT  1)  ,  RQO'4**  TlRClNT 
DOTTOM  OE  HOLE  *  ML  (4-l-7»)  S.V 
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Clay,  silty,  10  percent  sand,  trace  or  cnavels.  low  plastic.  rid  cl 

SHALE,  REO.  VEA..  SORT.  DRY.  FORMS  CL  WHEN  MOIST  t  WATER  STOOD  W  HOU 
SHALE  DOW. OCR  f  DRILLED  TRAW/6N ,  VERT  SAAOT 

SILT  STONE  ,  SHALT.  KANDNESS*!.  MEDIUM  TO  THICK  DEDDED.  RED  W/CRT 
MOTTLMC  TO  10.2*.  VERTICAL  FRACTURES  FROM  4.7  TO  9.0*.  VERT  RROKIN  AT 
14.  J*.  14.0*  AND  11.4'.  CAL  CITE  M  ANCULAR  FRACTURE  AT  22.0*.  CRY  W/ 

REO  FROM  30.1-3S.0*.  SOME  OANOINC,  ROD- 44  PERCENT 
OOTTOM  OF  HOLE  -  4.V 


l-2-7 
17-20-33 
29"  SO/.  3 
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29.0 
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DH-8.  EL IV.  140 ,7», 
LOCKED  DTI  JOE  VAN 
OR  ILL  INC  EQUIPMENT: 


HOLE  OEFTN 


0.0  0.2 

0.2  2.4 

2.4  4.0 

4.0  9.3 


TOPSOIL 

SAT.  CLAYEY  .  10  PERCENT  PWE  SANO.  SLICMT  PLASTIC,  VERT  MOIST, REO*  ML  "CL 
ORR 

sat.  ORV.WfA.  SMALE  ...  ML 

DOWNER  -DRALtD  THROUCH  UAT  ROULDER 

SHALE,  WEA..  REO,  SOFT,  W/ SHALE  (lS  PERCENT),  FRA 04.  ,  DRY,  WHEN 
WET  IS  LOW  PLASTIC  Cl,  20*90  PCRCCRT  SHALE  PRACS.  PROM  4.0*r  7.1' 

SATSTONf  WITH  LAMINATED  SHALE',  RED  4  ORT .  MAR0NESS*9.  THM  TO 
MEOHIM  REDOES.  WEA.  SANDSTONE. TH W  REDDEN  PROM  |.{*  TO  9.0*.  VERT 
WfA.  SHALE  PROM  11,7*  TO.  11 .9*'  OOOKEN ,  VERT.  TRAC.  12.f— H.2\ 

WATER  I RODEO  VERT.  JOINT  PROM  19.9*  TO  15.9".  MED.  DEDDED  1|.9*~ 

15.5*.  MW  CROSS  OSOOEO.  RQ0-S5  PERCENT. 

SNRLE.  SATT.  REO.  MIO.  TO  THICK  OEOREO.  SOL*.  DENSE  .  WITH  SHALT 
SATSTORE  STREAKS,  HMONESS-J  TO  4,  )"  TO  9*  PUCES,  WATER  ERODES 
JOINTS  AT  21.1*. A  11. V,  SNAIV  SATSTONE  21.0*  TO  2|.5*.  ART,  W/REO 
CROSSMOO  NIC  PROM  29.9*  TO  24.0*,  VERT  MORIN  PROM  25.9*  TO  25.**. 

MO-44  PERCIRT. 

SHALE  ,  RAT  w/S  ATS  TONE  STREAKS,  THIN  TO  MEOHIM  0(0010,  HARDNESS*! 

TO  4,  SOME  PRACTUAWC  V  CAL  CITE  (THM).  VERT  MOKCR  AT  32.5*. 

(RRCIU.ITE),  REB  SATT  SNAU  PROM  94.5*  TO  95.0*.  AQ0*S4  PERCENT. 

BOTTOM  OP  HOLE  *  WL  (4*9* 71 )  9.4* 
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SAT.  CLAYEY ,  10  PCRCCRT  PRIC  SANS,  SlICNTLV  PLASTIC ,  CRY-DAN 
■RAVEL .  CLAYEY,  AIO'.ORR  SHALE  ORAVtll  PCRCCRT  PLASTIC  PINES  - 
refusal  at  s.r,  pmc  sandstone 

SATSTORE,  REO,  NAAOBf  SS*9.  CPOOIC  1 

SATSTONE,  SHALT ,  CROSS  0(0010,  THM  TO  MEOHIM  0(00(0,  WRTER-IROOCO 
DC  DO  IMS  PLANES,  NMOMSS-),  $.0-4.2'.  THM  MDDID,  WATER  IORE, 

MM  ORES  4*2,  002*200*7*  MCN  CLAY  SIAM  AT  7.B*,  SOPT  WATER  (ROSED. 

SIAM  AT  4.5*.  Ml  MCM  VERTICAL  PRACTVRE  AT  0.9*.  SOPT  WATER  (RODEO 
SORE  PROM  0. 4—1.9*.  EMT  PROM  7.7',  PROM  SO. 9*  TO  12.0*  SATSTORE  K 
THM  SI 00(1  WITH  SHALE  STREAKS ,  REO  TO  EMT.  MO-17  PERCENT. 
SATSTORE,  SMALT,  SRLM,  HARDNESS*) ,  1*  MT  SHALE  STREAK  AT  19.5', 

EAT  MU,  WATER  ERORIO  SEODMS  PLANE  AT  12.0*,  040*55  PERCENT. 
EATETORI,  SHALT,  REE,  DENSE .  HARDNESS-*.  2"  VERA  FRACTURED  AT 
Sf.O*.  WATER  EROOCO  SEAM  AT  14. 0\  VfAT.PMCfMID  AT  19. E*  (l*  »/ 

CAL  CITE  M  PMC.)  VERT  SOLA  CMC,  SRHt  HR  ML  Ml  VERT.  PMC., 

R 40-45  PERCENT . 
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SHALE .  SLATE ,  AACILLITC,  HARD. I  SS*  3~8 ,  SAI  W/RED.  »•  TEAT.  FRAC.  AT  JE.J-.  THIN  RIODfO.  VERT  SANDY  AT  »7'  t  JR'.  RES  SHALE  TO  IS. I' 
THIV  TC  MCOClM  REDDER,  LIHT  AT  13.5'.  ROD-SI  DESCENT. 

SHALE.  SILTT,  SARA  CRT  IS  RROHH  TO  CRT  (AACILLITC),  HARDVCSS-t  TO  C.  SOME  THM  CALCITE  RARTIHCS,  VERT.  TRAC,  f ROM  It.S'-ll.l1. 

THIS  REDDED.  RAVDED  WITH  SILTSTOHE  STREAM.  VERT.  TRAC.  AT  JO. S'  AVD  SI. O'  TS  SI.V.  SOFT  AND  R  RON  EH  SI.*'  TO  SI. 7'.  A«D-SI  RERCEHT. 
SH.TSTOHE.  RED,  SHALT.  DENSE.  HARDNESS  S  TO  V.  SOFT  NEATHERED,  SHALT  Soul  AT  38.3'.  ROD-SI  DESCENT 
ROTTOH  OF  HOLE  .  IFl  (8-R-71)  1 . 5' 


RH-S,  ELEV.  710.7  I 
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OTSCNIFTION  OF  HATTN1ALS _ SYHS  RLOWSSCRC  USED  ND.  TTDI 

TOFSD IL  WITH  CRAVEL  L  CODDLES  J-)-k  SDT  1  JAR 

SILT ,  tLATET  ,  SLICHT  ELASTIC ,  TRACE  MOISTURE,  WEA.  SHALE.  CASINC  AT  ML-Cl  l)-l»-50  SDT  7  • 

S.o*.  10  DESCENT  SAND  0|N  HXM 

SILTSTONC  ,  SHALT  .  REO  OR  SILTT  SHALE .  HARON'CSS-S.  MEDIUM  REDDED,  *  • 

SEVERAL  VERT.  A  ANCULAR  FRAC  .  FROM  SO'  TO  IS.  O'.  WORM  HOLE  DOAOSITT  •  s' 

AT  13.0',  WATER  ERODED  JOINT  AT  13.8'  AND  17. t'  WITH  STAIR,  CRY  DENSE  .  . 

FROM  IS. O'  TO  IS, S',  AFTER  IN. 7'  CORE  DULLED  SMALL  ARTESIAN  FLOW  OVER  .  , 

TOD  OF  CASINC,  WATER  ERODED  JOINTS  AT  10. 1-70. RED  TO  1.8',  VERT  .  . 

SMALT  AT  11.0',  RQ0-L3  DERCENT.  .  . 

SILTSTOHE.  CRT  «|/RCO  SHALT  RANDINC  A  CROS  S-REOO  INC .  THIN  REDDED  L 
RROREN  FROM  2L.9'  TO  IS.  S'.  ANCULAR  FRAC  FUR  INC  WITH  CALCITE  LININCS 

FROM  28. S'  TO  31 .0*  A  31.8'  TS  33.8*.  RED  FROM  29.7'  TO  SS.C.  HARDNESS-3  TO  8.  RED  A  CRT  SHALT  SILTSTONC  FROM  S3. S' 
CRT  VRED  37.0'  TO  39.0'.  RS0-S3  DERCENT. 

SHALE,  MAAONCSS— 2 ,  MED.  SCORED  ,  CRT,  DENSE-. 

ROTTOH  OF  HOLE.  WL  (L-3'70)  C.2' 


OHtr.  STAHDARP  PtNI 

ion. 
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0.0  0.2  TODSOIL 

0.2  2.8  SILT.  CLAYEY.  SLICHT  ELASTIC.  REO.  WET.  10  DERCENT  SAND 

l.i  8.0  SHALE,  SANOT,  WEA..  RED.  HAAONESS-2 

8.0  '9.3  SATSTOU.  SHALT.  WEA..  HARDNESS-2.  MEO.  REORCO.  RROREN  AT  0.0', 

ANCULAR  FRAC.  AT  7.*'.  SOME  VUCCT  DOAOSITT.  CL  SEAM  AT  I. S'.  SOME 
SLICHT  STAIN  FROM  8.O-9.O'.  CAT  TO  DROWN,  SOME  RED.  RQD-18  DERCENT 
9.3  25.0  SR.TSTONE.  HARONESS-3  TO  A  (AACILLITC).  MEOAIM  TO  THICK  REDDED.  DENSE. 

VERTICAL  FRAC.  11.1'  TO  12. 3'.  REO.  SOME  CRT  MOTTLED.  DDSSIRLE  SLICHT 
OA  STAIN  IN  JOINTS  AT  13.2'.  VERT.  FRAC.  SI. 2-22.8'  ANCULAR  JOINT  AT 
23.1‘.  REOW/CRAT.  DENSE,  SOLID,  FROM  21.J-2S',  AOD-52  DERCENT. 

25.0  ROTTOH  OF  MOLE  -  Wl  (»-9-7l)l.*' 
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DEPTH 
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19.5 

100 

>5.0 

19.5 

29*5 

1M 

19.5 

94.5 

100 

JAR 

0  .0 

• 

1.5 

2.1 

JAR 

4.5 

5.0 

HXM 

4.0 

• 

9.3 

• 

10. 5 

■ 

11.7 

■ 

14.7 

• 

18.2 

SAT.  CLATET.  15  DERCENT  FINE  SAND,  MOIST.  DROWN.  SOME  CRAVEL 
|.5'“2 ,0' ,  ALLUVIUM,  SLICHT  ELASTIC 

SAT.  SLICHT  ELASTIC .  15  DERCENT  SAND,  TRACE-  MOISTURE,  WEA.  SHALE. 
W/SMALC  CARVELS  FROM  3.0'  TO  8.0'.  TAN.  YELLOW  ,  CRT,  RESIDUAL 
SATSTONE.  SHALT.  ROUIDCA  TO  8.7',  CAOSS-REOOEO .  RED  TO  9.0'.  TO 
18. O'  CRT  CANOED.  HARONESS-3,  THIN  OECDED,  IRORCR  13.3">3.7’. 

SOME  DOSSIRLE  SLICHT  OA  STAINHtC  JOINT  FROM  1. 0-9.0,  FROM  18* 

21. V,  HARDNESS-3  TO  8,  THICK  RCODEO.  CRT  C  RID  MOTTLED. 

100-37  DIRCERT,  COME  STAIN  INC  FROM  15.1— 15.9' WITH  EROOCR  JOINTS. 
VERT.  FRAC.  18.5-15.9",  18. 9—11. •'  REO  SHALE,  HARDNESS-2  W/ 

S ATT  STREAKS.  „ 

SHALE,  SATT,  MEO.  DEDDED,  RED  TO  22.8',  FROM  22.8-23.*'.  CRT  WF 
RED  C  CROSS  REDO  INC  (arcaliTe),  HARDNESS-3  FROM  28.1-38.1  ,  SHALE 
IS  CAT,  THIN  TO  MEO.  CEDDCI.  CALCAREOUS.  NAAONCSS-J.  HARDNESS-8. 
CRORER  UMT  SHALE  FROM  21.0-21. »'  INVERT.  FRAC.  THIN  REDDED  R 
RROREN  UMT  SHALE  29.2-29.9'.  WITH  Cl  SEAM  IN  ANCULAR  FRAC.  AT 
29.1'  THM  IIOCEC  AND  SANOT,  SLICHT  CALCAREOUS,  HARONESS-2  FLUS. 
CRT  SHALE  FROM  31.5-33.5'.  THM  DERDED.  WITH  CALCITE  FARTINCS. 

ONE  SOUR  DISCS  35.5-58.0'.  ROD-83  DERCENT. 

SHALE,  CATV,  THIN  CEOOED,  HARDNESS-2,  WEA.  WITH  CALCITE  DARTINCS, 
RED,  ROD-12  DERCENT. 

ROTTOH  .OF  MOLE.  Wl  (8-12-71)  7.5' 


NOTE  -  ALL  SOA  AND  ROCK  CLASSIFICATIONS  WERE  DETERMINER  OT  VI1U*1*HAHUAI  METHOD. 
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Wtll  grodkd  grovels;  grovel -tond  mixturot 

Poorly  grodkd  grovolt 

Silty  grovolt ;  grovol-tond-tilt  mixturkt 

Clayey  grovolt;  grovel-sond-cley  mixtures 

Will  grodkd  tondt ;  tond-grovol  mixturot 

Poorly  grodkd  tondt 

Silty  tondt;  tand-lilt mixturot 

Clayoy  tondt;  tond-day  mixturot 

Silft;  tilfy,  vory  fino  tondt ;  sandy  or  clayoy  oiltt 

Cloyt  ot  to*  to  medium  plasticity;  silty,  sandy  or  gravelly  days 

Cloyt  of  high  plasticity;  fat  days 

Elastic  tiltt ;  micaceous  or  diatomacoout  silts 

Organic  tilts  and  organic  tilty  days  of  la*  plasticity 

Orgonic  days  or  silts  of  medium  to  high  plasticity 
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BEDROCK  SYMBOL 
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Granite 


Lt 


Ms  Marble 


SiS  SiMttana 


So  Sandstone 


SAMPLES 


DS  Piotorbod 
US  Ubdiotsrbod 


MOTE- 

An  tail  and  rack  ctotsificstiont  onto 
dstorminod  by  vituol  oxaminatian. 
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APPENDIX 


SITE  GEOLOGY 
NEWTOWN  DAM 
(SCS  PA  621  DAM) 


SCS  PA  621  Dam  is  located  in  the  Trias sic  Lowland 
Section  of  the  Piedmont  Physiographic  Province.  As  shown 
in  Plate  F-l,  the  site  is  underlain  by  the  Stockton  Forma¬ 
tion  of  Triassic  age.  Information  contained  in  the  state 
files  describes  the  bedrock  as  silty  shale  and  shaly  and 
sandy  siltstone  that  strikes  east-west  and  dips  10  to  20 
degrees  to  the  north.  This  is  consistent  with  the  observed 
N70°E  strike  and  11  degree  north  dip  (upstream)  of  bedrock 
exposed  on  the  left  side  of  the  emergency  spillway.  High 
angle  rock  jointing  strikes  near  east-west  (parallel  to  dam 
centerline)  and  north-south  (perpendicular  to  dam  centerline) . 
A  potential  for  seepage  under  the  dam  exists  due  to  the 
jointed  and  blocky  character  of  the  bedrock. 
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